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Key issues in the design of science facilities used by grades n.ne thrQugh twelve 
are presented and analyzed in this extended discussion. Tour basic determinant of 
educational specifications are given as— (1) gross activities and ~ u b SI 
organization, (2) number of students in the space. (3) services required, and (4) 
location in relation to school building and site A procedural planning model is 
presented which relates goals, methods and facilities. The discussion is based on 
definition of goals, determination of methods including wet and dry labs, verifying and 
inquiry experiment, directed and undirected study, and specification of facilities a 
services. Conclusions relate to methods of determining educational specification, and 
approaches to planning and research. (MM) 
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PREFACE 

♦ 

This paper presents and analyzes some key issues in the design of scien 
facilities used by grades nine through twelve. Not all aspects of these facilities ^ 
for science education are discussed. An architect will notice that this paper con- ' 
cerns, arbitrarily, the immediate school environment-where the student studies 
science under the science faculty. The paper considers equipment and personnel 
only as these relatively transient factors influence the design of the enclosing space. 
Architects often refer to the space discussed in this paper as "internal space," in 
contradistinction to such an area of spatial concern as community planning. 

The school administration customarily gives educational specifications to 

the architect designing the proposed facility. The architect may optimistically 
expect these specifications to present clearly the intended educational program, 

hopefully enabling him to design a functional space. 

For a manageable discussion of educational specifications, this paper 

stresses four determinants of spatial adequacy. These four determinants could serve 
as the basic organizing concerns in locally prepared educational specifications. 

To avoid lengthy enumeration, this paper often makes collective reference to the 

four basic determinants: 

1 . gross activities and sub-group organization (e.g., reading, view- 
ing opaque projections, individual research projects, team research 

in pairs); 

2. number of students in the space (e.g., twenty-four students per 
laboratory); 
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3. services (e.g., gas, sunlight, electricity, water, temperature con- 
trol, ventilation, air conditioning); 

4. location within the school and, to a lesser degree, the site upon 
which the school is built. (This will be called "situational space.") 

t * 

This paper will present a procedural model to be used in planning sci- 
ence facilities for grades nine through twelve. The model raises emergent issues 
peculiar to its creation; such issues are discussed in the first and fifth chapters. 
Apart from the relationships within the model, each separate planning phase- 
goals, methods, facilities— is concerned with its own issues, which are mentioned 
as local alternatives in the second, third, and fourth chapters respectively. 



CHAPTER 1 



INTRODUCTION: THE MODEL 

N. L. Engslhardt and others have found that communities are most satis- 
fied with school building programs when the initial planning phase has been based 
on the "statement of philosophy" under which the school would operate . After 
the basic purposes and goals have been recognized, the planning process continues 
with the next areas of concern. 

The curriculum and the general methods of instruction that will be 
followed are discussed at length. Class sizes are defined, the 
teacher and pupil needs are outlined and the space requirements are 
fully set fortn. 

This procedural sequence for drafting educational specifications may be represented 
by the model in Figure One. 



GOALS 



METHODS 



FACILITIES 



Fig. 1— The model, adopted in this paper, for approach- 
ing specifications of facilities. 



Sco pe of educational specifications 

q 

Although explicit educational specifications are in demand, leaders in 
the field of school planning quickly caution educators to allow the professional 



^ Engelhardt 1956 p.5. 

^ibid. 

^Architectural Record 1956 p.5; Beck 1962 p. 12; Caudill 1954 p. 21; 
Cramer 1963 pp. 34-37; Martin 1960a p.232; National Council on Schoolhouse 
Construction (NCSC) 1964 pp.l, 15; Sumption 1957 p. 155. 
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architect his rightful autonomy. W. E. Martin, a national authority in facility 
planning, says, "Their [educational specifications) purpose is not to instruct the 
architect how to design the space but, rather, to acquaint him fully with the needs 
of the program for which the space is to be used. 1,1 From his extensive experience 
in school design, the architect William Caudill feels that "a competent architect 
would much prefer to have a clear-cut statement ... of activities which go on 
within a classroom than a statement to the effect that the classroom should have 
such and such a shape with such and such dimensions." 2 Educational specifications 
cast in terms of space requirements, as delimited in the preface, provide the lati- 
tude which Martin and Caudill describe. 3 In regard to Figure One, the autonomy 
of the architect does not begin immediately after methods have been specified. The 
educator must attempt to aid in the translation into facility specifications in a gen- 
eral manner. For instance, the educator should specify conduits for coaxial cable 
utilized with computerized teaching machines; the architect will determine the 
location and size of the conduits. The educator's specification might well go beyond 
the mere mention of the basic service determinant.^ 

Definition of "space " 

The term "space" is not defined by the requirements of accommodating 
certain activities and numbers of students, having certain services, and possessing 
specific situational characteristics.^ Such space requirements only limit the kinds 

^ 1960a p.233. 1954 p. 28. 

3 An excellent example of the limits pertaining to specificity in educa- 
tional specifications is given in the school planning conference transcript contain- 
ing a discussion of cafeteria alcoves — Architectural Record 1956 p.236. 

4p or an explanation of "service" and other determinants, see supra p.ii. 

^This paper's preface contains a more complete presentation of these four 
basic determinants. The writer considers these factors as the most fundamental and 
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of spaces which an architect could call appropriate. In order to avoid petty con- 
cerns and too detailed a description of the four basic determinants, it may aid the 
educator to understand the architect's concept of space. Provision of space, which 
involves the design of relatively permanent structures, is the broadest concern of 

facility planning J 

Space is a physical factor of infinite or finite magnitude in two or three 
dimensions; being perceived when it is visually or tactually subdivided by material 
objects, or bei ng perceptible when sounds, heat, cold, pressure, smell, or gravity 
create discontinuities within the space . But the architect is also concerned deeply 
with the connotations of space, for he is interested in the use of space. For him, a 
space adopts the qualities of its contents; so he speaks of a "cheerful space" or a 
"crowded space"— even though that very same space can be described (in full accord- 
ance with its definition) by a line drawing on a blue print. It may help to gain an 
appreciation of this vague concept by visualizing architectural space as a Gestalt 
field influencing the perceptions and actions of those within the space. The space's 
influence is felt often as a disturbance in the equilibrium maintained by our sense 



stimulating. The scope of educational requirements could be expanded with con- 
cerns such as specific dimensions of storage rooms. The full domain of educational 
requirements can be found in the following references: Beck 1962 p.13; Council 
of Chief State School Officers (CCSSO) 1965 pp.307, 315; Cramer 1963 pp.5, 37; 
Educational Facilities Laboratories (EFL) 1960a p.12; Sumption 1957 pp.155, 156, 

1 Equipment and te xhers fill the "space," and this creates a facility to 
which students come. If the space is to be adequate, the space must be planned and 
designed with equipment in mind. Concern for the capabilities (or specific desires) 
of teachers and the availability of teacher-aides are also factors in the design of 
spaces. The usefulness of such concerns is limited, because equipment and teachers 
change much more rapidly than the school building— which has a minimum life ex- 
pectancy of fifty years. The importance of outfitting the space is recognized, but 
will not be considered in this paper. (For information on outfitting laboratories, see 
Grobman 1964 and Richardson 1961 .) The use of the word "facility" in this paper 
is an attempt to avoid the more uncommon word "space;" it is hard to visualize^ 
empty space working in a curriculum. By the use of the concept "facility," this 
paper introduces an intentional vagueness in the domains of equipment and personnel. 
This loss in clarity should be balanced by the gain in reading ease accompanying 
the use of the more familiar word "facility." 




